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(57)Abstract: 

PURPOSE: To provide a method for manufacturing a 
stacked ceramic electronic component by which a flat 
green sheet with no projections of an internal electrode 
on its surface can be manufactured and the green sheet 
can easily be peeled off and which is suitable for high - ^ „ 



constituted of melamine resin 4, a first layer, and butyral 
resin 5, a second layer, is formed. After directly printing a 
specified electrode pattern 10 on the separating layer 
and drying it, ceramic slurry is applied and dried to make 
a ceramic green sheet 14. This ceramic green sheet 14 
is cut in a required size and then a plurality of the cut 
sheets are stacked and burned. 
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lamination. 

CONSTITUTION: On one surface of a base film 3, a 
separating layer of a two- layer structure which is 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]The first pass provides a mold releasing layer which a melamine resin layer and a 
secondary layer turn into from two-layer structure of a butyral resin layer in the one side side of 
a base film, A manufacturing method of a laminated ceramic electronic component laminating 
two or more sheets and calcinating after printing a predetermined electrode pattern direct on it, 
drying, giving and drying ceramic slurry, manufacturing a ceramic green sheet and judging to a 
required dimension. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]That by which this invention related to the manufacturing method of the 
laminated ceramic electronic component used by the electronics industry, especially printing of 
the direct electrode pattern was completed convenient on the base film, and the layered 
product surface top has been improved and improved remarkably is provided. 
[0002] 

[Description of the Prior Art]ln recent years, as a product represented by the laminated ceramic 
electronic component, a laminated chip capacitor, LC chip, a lamination type multilayer 
substrate, etc. are mentioned. These ceramic electronic components carry out necessary 
required number-of-sheets lamination, after forming the conductive electrode pattern used as 
an internal electrode on a green sheet. And after pressing this layered product and judging in a 
predetermined size, it has composition which carried out heating calcination and applied 
exterior electrodes to the end. When manufacturing this ceramic sintered body, the following 
methods were used conventionally. 

[0003]First, it is made to apply and dry and membranes are formed so that it may become 
predetermined thickness on a base film about ceramic slurry by the doctor blade method or the 
knife braid method, and it exfoliates from the back base film dried enough, and a ceramic 
green sheet is obtained. Next, the obtained ceramic green sheet is cut out or pierced to a 
required dimension, an internal electrode is printed to one field with screen printing, and it is 
made to dry conductive paste. As shown in drawing 5 , a required number-of-sheets pile and 
the raw ceramic green sheet 2 in which the internal electrode 1 is not further printed by those 
upper and lower sides are accumulated for the ceramic green sheet 2 in which it did in this way 
and the internal electrode 1 was printed, and this layered product is put in in a metallic mold, is 
compressed, and it unifies. When accumulating the ceramic green sheet 2 here, it laminates 
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performing alignment to a predetermined piling direction so that it may not shift. The unified 
layered product is cut in a predetermined size along the cutout line corresponding to the 
position in which the internal electrode 1 is formed, after carrying out heating calcination, gives 
exterior electrodes and obtains a ceramic electronic component. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in the above conventional manufacturing 
methods, as shown in drawing 5 at the time of ceramic green sheet lamination, the formation 
point of the internal electrode 1 serves as a level difference on the ceramic green sheet 2 as it 
is, and it appears, and has the problem of spoiling the surface smoothness of the surface of a 
layered product. In such a state, high pressure force will be given only on the internal electrode 
1 at the time of lamination application of pressure, and a pressure very uneven as the ceramic 
green sheet 2 whole will be applied. As a result, sufficient lamination is not performed, but the 
phenomenon in which the ceramic green sheet 2 will separate occurs. A pressure is applied to 
the lobe of the internal electrode 1 too much, and the internal electrode 1 is destroyed or it has 
become a cause of poor generating of lamination gap etc. 

[0005]Since the manufacture which aims at the high lamination which is an indispensable 
element towards densification is difficult if unevenness occurs on the layered product surface 
which was mentioned above while especially the request of these days and densification 
increases, the problem of it becoming impossible to reply to a request arises. As for such a 
phenomenon, it is so clear to become much more remarkable and to appear that the thickness 
of the ceramic green sheet 2 becomes thin. 

[0006]This invention solves the above-mentioned conventional technical problem, there is no 
projection of an internal electrode in the ceramic green sheet surface, and a flat ceramic green 
sheet can be manufactured, It aims at providing the manufacturing method of the laminated 
ceramic electronic component which was excellent also in the detachability of a ceramic green 
sheet, and fitted high lamination. 
[0007] 

[Means for Solving the Problem]ln order to attain this purpose, the first pass this invention to 
the one side side of a base film A melamine resin layer, A secondary layer provides a mold 
releasing layer which consists of two-layer structure of a butyral resin layer, and prints a direct 
predetermined internal electrode on it, After drying, giving and drying ceramic slurry, 
manufacturing a ceramic green sheet and judging to a required dimension, it is considered as 
a method of laminating two or more sheets and calcinating. 
[0008] 

[Function]ln order to print an internal electrode directly on a base film as mentioned above, to 
give and dry ceramic slurry from on the and to produce a ceramic green sheet, an internal 
electrode will be laid underground and it becomes difficult to generate unevenness of an 
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internal electrode on the ceramic green sheet surface. Therefore, at the time of lamination 
application of pressure, since high pressure force is not given only on an internal electrode, a 
uniform pressure is applied to the whole ceramic green sheet, and high-precision lamination is 
performed. Since the pressure on an internal electrode is also eased, destruction of an internal 
electrode is also canceled and it becomes difficult to generate lamination gap. As a result, 
since high lamination is not only attained, but it can respond even if the thickness of a ceramic 
green sheet becomes thin, densification can be attained. 

[0009]Furthermore about the detachability of a ceramic green sheet, Since it exfoliates 
convenient from the interface of the stratum disjunctum which consists of two-layer [ which was 
provided in one field on a base film ], i.e., the melamine resin layer of a first pass eye and the 
butyral resin layer of a secondary layer eye, the lamination nature of a ceramic green sheet is 
not spoiled, either. 
[0010] 

[Example]The manufacturing method of a laminated ceramic capacitor is explained to it as a 
representative of a laminated ceramic electronic component about the example of this 
invention, referring to drawings to below. 

[001 1]First, on one field with a thickness of 75 micrometers of the long shape which consists of 
synthetic resins, such as polyester or polypropylene, as shown in drawing 1 - drawing 4 of the 
base film 3, A melamine resin solution is applied very thinly by the coating head 6 of a wire bar 
method, On the melamine resin layer which dried with the dryer 8 and was dried continuously 
after that, Apply a butyral resin solution by the coating head 7 of the same wire bar method, it 
is made to dry with the dryer 8, and the first pass obtains the original fabric 9 of the long shape 
which the Meylan resin layer 4 and a secondary layer become from the butyral resin layer 5. 
[0012]Next, using the thick film silver paste (product made from lot number H-4566 Shoei 
chemicals) of marketing on the resin layer which consists of two-layer [ this ], the electrode 
pattern 10 was formed and it dried so that it might be set to 3 micrometers in thickness with 
screen printing. This electrode pattern 10 is a test pattern which provided an area of 2x3 mm 
as shown in drawing 3 . And as shown in drawing 4 from on this, the ceramic slurry 13 was 
applied with the doctor blade 1 1 and the feed roller 12, it was made to dry and the ceramic 
green sheet 14 of the 10-micrometer-thick long picture was produced. The ceramic slurry 13 is 
the presentation shown below, and used the paint which carried out ball mill distribution and 
was adjusted. 
[0013] 

alumina + borosilicate glass powder 70 weight-section butyral resin + plasticizer 10 weight- 
section solvent (acetic acid n butyl) 20 weight sections - and, 50 layers were laminated, it 

pressed on pressure 2 of 100kg/cm, the temperature of 100 **, and the conditions for 
application-of-pressure time 5 seconds, and the layered product was produced so that the 
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ceramic green sheet 14 might be cut out in a predetermined size, it might exfoliate and each 
electrode pattern 10 might lap. stainless steel with a thickness [ with the surface flat at the time 
of a press ] of 0.5 mm - a law - although the board performed, unevenness on the surface of 
a layered product or destruction of the electrode pattern 10 were not able to be checked at all. 
[0014]Although the detachability of the ceramic green sheet 14 poses a problem here, it 
becomes the point whether the electrode pattern 10 is formed well on the resin layer surface 
before that. In this example, only unevenness of the electrode pattern 10 by which it is only 
generated on the layered product surface is not made an issue of, The electrode pattern 10 
printed on the base film 3 bleeds, and the detachability of the ceramic green sheet 14 is also 
observed at the same time it thinks that it is the first condition first that there is no HAJIKI, As a 
result of repeating research wholeheartedly, the stratum disjunctum of two-layer structure 
which formed the butyral resin layer 5 for the melamine resin layer 4 in the secondary layer 
eye was developed to the first pass eye. Only by the melamine resin layer 4, although 
detachability was good, printing of the electrode pattern 10 of the reason made into two-layer 
structure was not well completed from the relation of wettability, and only in the butyral resin 
layer 5, conversely, although it was convenient to printing of the electrode pattern 10 at all, it 
found that detachability was very bad for it. Therefore, it came to produce the satisfactory 
ceramic green sheet 14 by forming the butyral resin layer 5 to which printing of the electrode 
pattern 10 can perform the good melamine resin layer 4 of detachability convenient to the 
lower layer side in the upper layer side in the meaning which harnesses the merit of both resin 
liquid. 

[0015]Also in this example, since it laminated in the flat state, without interfering with the 
detachability of the ceramic green sheet 14, the layered product which does not have 
unevenness in the surface was able to be obtained. Therefore, it cannot be overemphasized 
that high lamination was attained. 

[0016]The layered product mentioned above was judged along the cutout line so that it might 
correspond to the position in which the electrode pattern 10 was formed, it was considered as 
chip shape, and although this was calcinated at 900 **, a crack or poor lamination were not 
able to be checked at all. 

[0017]next, in order to clarify the effect of this example further, the case where one field of a 
film prints the electrode pattern 10 the usual PET film top on the **-form-processed PET film 
(made by trade name cera peel Toray Industries) is mentioned as a comparative example. 
[0018](Comparative example-1) Using the PET film with a thickness of 75 micrometers of long 
shape, the electrode pattern 10 was directly formed in one field, and it was dried. Using the 
thick film silver paste (lot number H-4566 product made from the Shoei chemicals) used in the 
example, formation of the electrode pattern 10 was adjusted so that it might be set to 3 
micrometers in thickness with screen printing. A pattern is a test pattern which has an area of 
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2x3 mm as shown in drawing 3 . And ceramic slurry was applied and dried with the doctor 
blade 1 1 on the electrode pattern 10 formed and dried, and the ceramic green sheet 14 of the 
10-micrometer-thick long picture was produced. The paint adjusted like the example was used 
for ceramic slurry. 

[0019]Next, although the long ceramic green sheet 14 was cut out in the predetermined size 
and it exfoliated, the defect that the ceramic green sheet 14 did not separate from the base film 
3 at the time of exfoliation occurred. Although it was distance arbitrary to the last of a long 
original fabric after that, distance nature was checked, but poor exfoliation occurred altogether 
and the ceramic green sheet 14 without a defect was not able to be obtained. 
[0020](Comparative example-2) One field changed the base film used by comparative 
example-1 into the PET film (made by trade name cera peel Toray Industries) currently **- 
form-processed, and the electrode pattern was formed in the side currently **-form-processed. 
Silver paste, the formation method, and the formed pattern are completely the same as that of 
comparative example-1 . 

[0021]When the electrode pattern 10 after screen-stencil was observed, some places are 
round the shape of a grain shape, and the pattern was also confused. Although 20 samples 
formed the electrode pattern 10 with screen printing more nearly repeatedly after that, the 
defect same in any case was observed. This is considered to be related to the wettability of the 
** form treated surface of a base film.That is, it is considered that the wettability of a ** form 
treated surface is large, and silver paste crawls and it has become grain shape-like. Since how 
to crawl is not uniform, either, it is thought that shape regular as the electrode pattern 10 could 
not be stopped, but it has been confused. 
[0022] 

[Effect of the InventionJBy this invention, the melamine resin layer and upper layer side 
provides the mold releasing layer made into the two-layer structure of a butyral resin layer in 
the lower layer side of one field of a base film as mentioned above. 

Therefore, the manufacture which was formed, without the electrode pattern directly formed on 
it completely causing trouble, and was extremely excellent also in the detachability of a 
ceramic green sheet is realizable. 

Since an electrode pattern is made to lay underground by ceramic slurry, uniform application of 
pressure is made at the time of the press performed after ceramic green sheet lamination, and 
manufacture which does not have unevenness in the layered product surface can be realized. 
Therefore, it becomes possible to provide the manufacturing method excellent in the reliability 
of electronic parts, such as a capacitor which needs a laminated structure, a laminated coil, 
and a filter. 
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[Drawing 3] 



[Drawing 4] 
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